industry ecosystem by means of ecological research. On the basis of the analysis of the elements, structure and function of the 5G industry ecosystem, the position and function of radio management in the 5G industry ecosystem are discussed. In order to better develop the function of radio management in the new era condition, the paper creatively gives a view that using ecosystem consciousness to strengthen the radio management, then maintaining the order of radio waves, promotes the healthy development of the 5G industry ecosystem.
Every enterprise in the 5G industry is a living organism, competing, co-operating and promoting itself to adapt to the changing environment, all of which are experienced, growing, and even perished. The research on the development and evolution of the 5G industry has a great similarity with the study of the natural ecosystem, and the natural ecosystems have formed a powerful and perfect systems in the process of long Millennium evolution and natural selection. It has a powerful ability to adapt to the external changes and can be efficient to use material and energy to further strengthen their vitality. Therefore, based on this similar relationship, using the theory of mature development in ecology to analyze 5G industry and its components can get useful inspiration from the different perspectives [1] .
Based on the the similarity of the competition and cooperation between the communication enterprises and the evolutionary process of the natural ecosystem, this paper analyzes the elements, structures, functions and their relations between the 5G industry ecosystem by using the concepts, principles and methods of ecology. By using the viewpoint of ecology, we focus on the analysis of how to strengthen radio management, explore the use of ecological methods to promote the management system of radio management and governance under the background of the new era.
ANALYSIS OF THE STRUCTURE OF THE 5G INDUSTRY ECOSYSTEM
Natural ecosystem refers to the unified whole of various biological communities (biological factors) and environmental (non-biological factors) in a certain time and space, such as animals, plants and microorganisms. In this unified whole, the flow of species, energy, material, and information are carried out among the elements, interacting with the environment, restricting each other to form a complex of self-regulating functions, and keeping in a relatively stable state within a certain period of time.
Analogous to the natural ecosystem, the 5G industry ecosystem can be defined as a unified whole of the communication enterprises, users, markets and other communication communities (biological factors) and the environment (natural resources, social environment, economic culture, laws and regulations, etc.) in a certain period and space. In a unified whole, the elements of each component are composed of material circulation, energy flow, currency circulation, information transfer, knowledge exchange, technology diffusion and production activities. They interact with the environment and restrict each other to form a complex of self-regulating functions, and keeping in a relatively stable state within a certain period of time.
The comparison between the 5G industry ecosystem and the natural ecosystem in the components, structures and functions, the evolution process, and the characteristics of the system, is shown in Table 1 . Table 1 lists the similarity contrast [2] between two systems. The evolution of the state of the top communities, the maximization of biodiversity and total biomass, and the enhancement of self adaptability.
From the unstable state of traditional industrialization to a stable and harmonious ecological economic state, self competitiveness is strengthened.
The three basic functional groups in the biological components of the natural ecosystem are producers (plants and certain microorganisms), consumers (animals and certain microorganisms) and decomposer, and non-biological functional groups are natural environment. The biological components of the 5G industry ecosystem can also be divided into producers (users), consumers (communication enterprises) and decomposers (market), and non biological functional groups are natural and social environment. Table 2 lists the comparative analysis of the functional groups of the two systems. Figure 1 shows the relationship between the functional groups of the 5G industry ecosystem. Through its own demand, a new energy flow, such as material flow, information flow, knowledge flow, technology flow and capital flow, can be formed to provide energy for the production and management of the related enterprises in the ecosystem.
Consumer
Constitution animal Communication company function Depending on the organic matter produced by the producers, the primary products are processed and reproduced.
Depending on the energy that the user provides, such as material flow, information flow, knowledge flow, technology flow, capital flow and so on, the primary production elements are processed and reproduced to make them into products and services. [3] Decomposer Constitution Microorganism market function
The complex organic matter is decomposed into simple inorganic substances and eventually returned to the environment in the form of inorganic substances.
The final products and services of the communications industry are "decomposed" into various forms of material, and are eventually returned to the external environment in the form of capital and information. Non-Bio component Environment constitution The natural environment, such as sunlight, air, water, soil, etc.
The social environment such as spectrum resources, natural resources, economy, culture, laws and regulations, science and technology, etc. function It continues to provide various resources for the survival and reproduction of organisms, and regulates the ecosystem through the allocation of resource elements.
It continuously provides various resources for the communication industry to survive and grow, and regulates the industrial ecosystem through the allocation of resource elements. The natural environment such as spectrum resources, The social environment such as economic culture, policies and regulations, science and technology, etc.
environment Figure I . the function map of the ecosystem of the 5G industry [4] III. ROLE OF RADIO MANAGEMENT IN THE 5G INDUSTRY
ECOSYSTEM
In the 5G industry ecosystem, the radio management department is a kind of special member. As an non-bio factor of the 5G industry ecosystem, it uses administrative, legal, economic and technical means to coordinate and deal with various kinds of Radio interference by examining, approving, supervising and checking various various kinds of radio. The rational and effective use of radio spectrum resources will affect the natural environment and social environment of the 5G industry ecosystem.
Radio management is the management of the ecological environment of the 5G industry ecosystem. Radio management work in the 5G industry ecosystem is mainly done in the following aspects:
A. The Management of Ecological Resources
Natural resources, such as sunlight, air, water, land, forest, grassland, animal, mineral, etc, are the material basis of the natural ecosystem. Without natural resources, the ecosystem will not create energy, and the ecosystem will not be maintained.
In the same way, the spectrum resource is the resource of the 5G industry, the material base of the 5G industry ecosystem, the carrier of the radio service and the application of the 5G
industry. Without the spectrum resources, and the 5G will not pass the information. Radio spectrum resource management is the management of ecological resources of the 5G industry. industry ecosystem, which also produces more spectrum resource requirements. In order to enable the 5G industry ecosystem to continue to develop and meet users' better use needs, we need to scientifically and reasonably plan the spectrum resources.
B. The Management of Value Chain
In 
C. The Management of Ecological Order
The energy conversion and material circulation of natural ecosystems have a certain order and limit in terms of quantity, position and order. It conforms to this order and keeps a certain limit. The structure and function of the system are in a stable state, that is, the so-called ecological balance. Therefore, in order to maintain the ecological balance of natural ecosystems, we must maintain order in the natural ecosystem.
In the same way, information exchange and material circulation in the 5G industry must follow a certain order and limit, conform to this order, keep a certain limit, the structure and function of the system can be in a stable state, so as to maintain the ecological balance of the 5G industry ecosystem.
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Radio monitoring is the management of the ecological order of the 5G industry.
The well development of the 5G industry ecosystem is inseparable from the orderly air wave order. However, with the continuous development and deepening of radio technology, the behavior of disturbing the order of radio communication is increasing. It is often illegal to set up and use radio transmitting equipment to disturb radio order. "Black broadcasting" and "pseudo base station" illegally occupy the radio spectrum resources and disrupt social and public order. 
IV. RADIO MANAGEMENT BASED ON ECOSYSTEM
"Ecological system ecology" says: "for an ecosystem, the bio and non-bio parts are indispensable. Without a non-biological environment, there is no place and space for living, and no energy and material, so it is difficult to survive."
In the 5G industry ecosystem, radio management, as the non-biological factor of the 5G industry ecosystem, plays a vital role in maintaining the balance of the 5G industry ecosystem.
In addition to exploring new administrative, legal, economic and technical means, such as spectrum resource sharing, dynamic spectrum management, wireless channel large data modeling, spectrum resource marketing configuration, Internet + station management, and real-time monitoring of radio artificial intelligence to strengthen the effective allocation of spectrum resources, standardize the legitimate use of radio stations and maintain the order of radio waves in the air to adapt to the new development situation, the radio management can be strengthened by the concept of radio ecological management:
A. Overall Consciousness: Establish the Overall

Consciousness and Strengthen Overall Management
The 5G industry is an ecosystem, the whole ecosystem is a destiny community, its health and sustainable development among the elements is of great significance and far-reaching impact. And the needs of the users of the 5G industry ecosystem services are not individual needs, but the needs of the whole human society, and the overall planning and management are needed. Therefore, the maintenance of ecological balance should have the overall consciousness. The radio managers of the 5G industry ecosystem need to set up the overall consciousness and the overall consciousness, and use the whole method to actively participate in the environmental governance and order maintenance of the 5G industry, consider the ecological development as a whole, and promote the radio spectrum management, radio station management and radio order as a whole. Management, improve the level of radio management, meet the needs of the healthy and orderly development of the 5G industry, promote the benign interaction between the industry and radio environment, and coordinate the development of [5] .
B. Innovation Consciousness: Grasp the Development Direction and Realize Independent Innovation
The 5G industry ecosystem takes the unprecedented rapid rate to carry on the update of the technology. Grasping the direction of the development of the 5G industry, seizing the historical opportunity of the development of the 5G industry, bring the China new development in the field of information and communication development, and occupy the commanding point of the development of the 5G.
Radio management is a key element to guarantee the development of the new generation of 5G industry. However, the domestic technology level of radio technology is still
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relatively low, and radio monitoring and testing equipment rely heavily on imports. In the field of radio security involving national security, it is more reassuring to have its own system.
The recent "ZTE" incident also alerted us that if our core technology would not be held in our hands, we would be stuck and pinched. Therefore, the development and independent innovation of the core technology of radio monitoring equipment and detection equipment are accelerated, and the localization of radio equipment is actively promoted, and it can provide a safer defense for radio management.
C. Coordination Consciousness: Strengthen the Order Management and Maintain the Ecological Balance
The management departments maintain the normal order of the industrial ecosystem is the basis. The 5G industry ecosystem cannot be separated from the radio management departments to maintain the radio order, through radio monitoring, equipment detection, interference investigation, administrative law enforcement and other maintenance of electrical wave order. Therefore, we should strengthen the supervision of the radio management department for the 5G industry ecosystem, avoid the supervision mode of "headache medical head pain", and should form a comprehensive and feasible long effect mechanism, improve the comprehensive supervision mechanism for the production, marketing and use of the whole industry chain of the 5G industry, and create a harmonious and orderly wireless communication environment.
The rule of law is still one of the important means of radio management. For radio management, it is difficult to apply a number of policies for individual enterprises and individual systems. It is necessary to formulate corresponding policies according to the characteristics of the ecosystem environment of the 5G industry, for radio frequency use, radio station management, radio interference complaints, radio tube management law enforcement, radio equipment detection and so on. We need to further study and formulate relevant policies, improve the supporting system, further strengthen and improve the system of radio management legal system, and maintain the ecological system environment order and balance in the 5G industry.
D. Open Awareness: Strengthen the Participation of Multiple Stakeholders and Achieve Common Governance
The healthy development of any organization is indispensable for effective governance. However, the ecological system is a new and loose organization. In addition to the establishment of the corresponding ecological system, 
